CLAIMS 

1 . A header assembly comprising: 

a base portion; 

a multi-layer platform ("MLP") extending through the base to define an 
exterior platform portion and an interior platform portion, the MLP including a plurality of 
stacked platform layers, wherein at least one conductive pathway is defined on at least one 
of the stacked layers, the at least one conductive pathway extending from the exterior 
platform portion to the interior platform portion. 

2. A header assembly as defined in claim 1, wherein the MLP hermetically 
extends through the base, and wherein the header assembly further comprises a cap that is 
hermetically attached to the base portion to define a hermetic enclosure, wherein the interior 
platform portion is positioned within the hermetic enclosure. 

3. A header assembly as defined in claim 2, further comprising a submount 
located within the hermetic enclosure, the submount supporting a plurality of optoelectronic 
components, at least one of the optoelectronic components being electrically connected with 
the at least one conductive pathway. 

4. A header assembly as defined in claim 1, wherein each of the stacked 
platform layers is composed of a ceramic material. 
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5. A header assembly as defined in claim 1, wherein the at least one conductive 
pathway comprises multiple conductive pathways, each conductive pathway having a 
terminal end that is located on an exposed surface of a specified one of the stacked layers, 
the terminal ends being arranged in a two-dimensional arrangement to allow a 
corresponding connector to electrically connect with the terminal ends. 

6. A header assembly as defined in claim 1, wherein the at least one conductive 
pathway is geometrically shaped to modify its impedance. 

7. A header assembly as defined in claim 1, wherein the at least one conductive 
pathway comprises an electrically conductive trace that is patterned on a surface of at least 
one of the stacked layers of the MLP. 

8. A header assembly as defined in claim 1, .wherein the MLP comprises at least 
three stacked layers. 

9. A header assembly as defined in claim 1, wherein the at least one conductive 




B pathway comprises: 



a first portion defined on a first layer of the MLP, the first portion having a 



terminal end located on the exterior portion of the MLP; 



a second portion defined on a second layer of the MLP; and 



a first conductive via interconnecting the first portion with the second 



portion. 
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10. A header assembly as defined in claim 9, wherein the at least one conductive 
pathway fiirther comprises: 

a third portion defined on the first layer of the MLP, the third portion having 
a terminal end located on the interior portion of the MLP; and 

a second conductive via interconnecting the second portion with the first 
portion. 



11. A header assembly as defined in claim 1 , wherein the at least one conductive 
pathway includes a portion defined on a single layer of the MLP, the portion having terminal 
ends located both on the exterior and interior portion of the MLP. 
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12. A header assembly as defined in claim 1, wherein the at least one conductive 
pathway is composed of an alloy of tungsten having a gold plating material deposited 
thereon. 

13. A header assembly as defined in claim 1, wherein at least a portion of the at 
least one conductive pathway is a ground plane. 



-Page 71 - 



Docket No. 15436.195 



14. A header assembly for use in an optical transceiver module, comprising: 
abase; 

a cap mechanically sealed to the base to define a hermetic enclosure; 
a multi-layer platform ("MLP") hermetically passing through the base, the 
MLP having an interior portion located within the hermetic enclosure and an exterior 
portion located outside of the hermetic enclosure, the MLP including: 
a lower layer composed of insulative material; 
a first intermediate layer composed of an insulative material; 
a top sealing layer located atop a portion of the first intermediate 
layer, the top sealing layer being hermetically attached to a portion of the 
base; and 

at least one conductive pathway defined on at least one of the lower 
and first intermediate layers, the at least one conductive pathway having a 
terminal end on a surface of the exterior portion of the MLP and a terminal 
end on a portion of the interior portion. 



15. A header assembly as defined in claim 14, wherein the at least one 

g - = conductive pathway is used to interconnect an optoelectronic component located within the 
p4 « < o § 3 

S 2 h £ p I hermetic enclosure with a component located outside of the header assembly. 

U R ^ E w ^ 



I < § 3 h 16. A header assembly as defined in claim 14, wherein the terminal end of the at 

least one conductive pathway that is located on the exterior portion of the MLP is located on 
a top surface of the first intermediate layer. 
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17. A header assembly as defined in claim 14, wherein the at least one 
conductive pathway comprises: 

at least one conductive pathway of a first type defined on the first 
intermediate layer and extending between the exterior portion and the interior portion 
of the MLP; 

at least one conductive pathway of a second type including: 

a first portion defined on the exterior portion of the MLP on the first 

intermediate layer; and 

a second portion defined at least partially on the interior portion of the MLP 

on the lower layer, the second portion being electrically connected to the first portion 

by a conductive via. 



18. A header assembly as defined in claim 17, wherein the conductive pathway 
of the first type is a microstrip trace used to transmit modulating signals from a host device 
to a laser disposed within the header assembly. 

19. A header assembly as defined in claim 17, wherein the conductive pathway 
of the first type is a co-planar transmission line. 

20. A header assembly as defined in claim 17, wherein the conductive pathway 
of the first type is a hybrid microstrip/co-planar transmission line. 

21. A header assembly as defined in claim 17, wherein the conductive pathway 
of the second type is used to produce a ground plane on the lower layer of the MLP. 



- Page 73 - 



Docket No. 15436.195 



22. A header assembly as defined in claim 14, wherein a metallization layer is 
deposited on at least a portion of the MLP to enable a hermetic attachment to be made 
between the base and the MLP. 

23. A header assembly as defined in claim 14, wherein the top sealing layer is 
positioned to prevent electrical contact between the at least one conductive pathway and the 
base. 

24. A header assembly as defined in claim 14, further comprising a thermal slug 
hermetically extending through the base. 




O 
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25. A header assembly for use in an optical transceiver module, comprising: 

a hermetic enclosure formed by a metallic base and a cap mechanically 

attached to the base; 

a multi-layer platform ("MLP") hermetically extending through the base to 

define an interior portion enclosed by the hermetic enclosure and an exterior portion 

located outside of the hermetic enclosure, the MLP including: 
an upper insulating layer; 

an intermediate layer having a top and bottom surface, the 
intermediate layer having a plurality of conductive features on its top surface, 
including: 

at least one conductive transmission line extending from the 
exterior portion to the interior portion of the MLP; 

at least one conductive ground signal line contact pad located 
on the exterior portion; 

at least one conductive intermediate layer general signal line 
contact pad located on the exterior portion; and 

at least one conductive intermediate layer general signal line 
portion, the at least one general signal line portion terminating at a 
contact pad on the interior portion; 

a lower layer having a top and bottom surface, the lower layer having 
a plurality of conductive features on its top surface, including: 

at least one conductive ground signal line portion that is 
electrically connected to the at least one ground signal line contact 
pad by at least one conductive via, the at least one ground signal line 
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portion being aligned with the at least one transmission line on the 
intermediate layer; and 

at least one lower layer general signal line portion that is 
electrically connected to the at least one intermediate layer general 
signal line portion by a conductive via, the at least one lower layer 
general signal line portion also being electrically connected to the at 
least one intermediate layer general signal line contact pad by a 
conductive via. 



26. A header assembly as defined in claim 25, wherein the intermediate layer 
includes two transmission lines, each of the two transmission lines being geometrically 
shaped in a specified manner as to impart a specified impedance. 

27. A header assembly as defined in claim 26, wherein each of the transmission 
lines is geometrically shaped to possess an impedance of about 25 ohms. 



28. A header assembly as defined in claim 25, further comprising a submount 

§ ^ E positioned within the hermetic enclosure, the submount supporting a plurality of 
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g § h j5 p | optoelectronic components, at least some of which are electrically connected to at least some 
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29. A header assembly as defined in claim 28, wherein the upper insulating layer 
is configured to electrically isolate the transmission lines and the at least one intermediate 
layer general signal line portion from the base. 
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30 A header assembly as defined in claim 29, wherein: 

the at least one ground signal line contact pad comprises four ground signal 
line contact pads; 

the at least one intermediate layer general signal line contact pad comprises 
three intermediate layer general signal line contact pads; 

the at least one intermediate layer general signal line portions comprises three 
intermediate layer general signal line portions; 

the at least one ground signal line portion comprises two ground signal line 
portions; and 

the at least one lower layer general signal line portion comprises three lower 
layer general signal line portions. 



31. A header assembly as defined in claim 30, wherein portions of the 
transmission lines, the ground signal line contact pads, and the intermediate layer general 
signal line contact pads are positioned on the top surface of the intermediate layer in a two- 
§ a E dimensional arrangement to electrically connect to a flex circuit having corresponding 
O s 5 B ° 5 con ductive pads. 

£ 2 s 5 32. A header assembly as defined in claim 3 1 , wherein the transmission lines are 

formed as microstrip traces on the top surface of the intermediate layer. 
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33. A header assembly as defined in claim 32, wherein the ground signal line 
portions that are formed on the top surface of the lower layer are configured as ground 
planes and are aligned with the microstrip traces on the top surface of the intermediate layer. 

34. A header assembly as defined in claim 33, further comprising a thermal slug 
that hermetically extends through the base. 

35. A header assembly as defined in claim 34, wherein the at least one ground 
signal line contact pad and the at least one ground signal line portion are electrically isolated 
from a chassis ground of the optical transceiver module. 
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36. A header assembly for use in an optical transceiver module, comprising 

a hermetic enclosure formed by a metallic base and mechanically attached to 
the base; 

a multi-layer platform ("MLP") hermetically extending through the base to 
define an interior portion enclosed by the hermetic enclosure and an exterior portion 
located outside of the hermetic enclosure, the MLP including: 
an upper insulating layer; 

an upper intermediate layer having a top and bottom surface, the 
upper intermediate layer having a plurality of conductive features on its top 
surface, including: 

at least one conductive transmission line structure extending 
from the exterior portion and terminating on the interior portion of the 
MLP, the at least one transmission line structure including a co-planar 
transmission line positioned between two ground signal line strips; 

at least one conductive upper intermediate layer general signal 
line extending between the exterior portion and the interior portion of 
the MLP; and 

at least one conductive signal line contact pad positioned on 
the exterior portion of the MLP; 

a lower intermediate layer having a plurality of conductive features, 
including: 

a top surface having at least one conductive ground signal line 
portion that is electrically connected to the ground signal line strips on 
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the upper intermediate layer by at least one conductive via, the at least 
one ground signal line portion being aligned with the at least one 
transmission line structure on the upper intermediate layer; 

a bottom surface having at least one cooling device signal line 
portion extending from the exterior portion to the interior portion of 
the MLP, the at least one cooling device signal line portion being 
electrically connected to the at least one cooling device signal line 
contact pad on the upper intermediate layer by at least one conductive 
via that is defined through the upper and lower intermediate layers; 
and 

a lower layer having a bottom surface substantially covered by a 
conductive material; and 

a TEC positioned within the hermetic enclosure to electrically connect 
to the at least one cooling device signal line portion on the bottom surface of 
the lower intermediate layer. 



37. A header assembly as defined in claim 36, further comprising a submount 
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P i I u of the conductive features of the MLP. 



O 1 5 B I °P toe l ectron i c components, at least some of which are electrically connected to at least some 



§ g 5 positioned within the hermetic enclosure, the submount supporting a plurality of 



transmission line and ground signal lines of the at least one transmission line structure are 



38. A header assembly as defined in claim 37, wherein the co-planar 
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geometrically shaped in a specified manner as to impart specified electrical characteristics to 
each transmission line structure. 

39. A header assembly as defined in claim 38, wherein each of the transmission 
line structures is geometrically shaped to possess an impedance of about 50 ohms. 

40. A header assembly as defined in claim 39, wherein the upper insulating layer 
is configured to electrically isolate the transmission line structures and the upper 
intermediate layer general signal lines from the base. 

41. A header assembly as defined in claim 40, wherein portions of each of the 
conductive features of the upper intermediate layer are positioned in a two-dimensional 
arrangement to electrically connect to a flex circuit having corresponding conductive pads. 

42. A header assembly as defined in claim 41 , wherein: 
the at least one transmission line structure comprises two transmission line 

structures; 

the at least one upper intermediate layer general signal line comprises four 
upper intermediate layer general signal lines; 

the at least one cooling device signal line contact pad comprises two cooling 
device signal line contact pads; 

the at least one ground signal line portion comprises two ground signal line 
portions; and 
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the at least one cooling device signal line portion comprises two cooling 
device signal line portions. 

43. A header assembly as defined in claim 42, further comprising at least one 
embedded signal line including: 

a conductive embedded signal line contact pad positioned on the exterior 
portion of the top surface of the upper intermediate layer; 

a first embedded signal line portion having a terminal end on the interior 
portion of the top surface of the upper intermediate layer; and 

a second embedded signal line portion positioned on the top surface of the 
lower intermediate layer to electrically interconnect the embedded signal line contact 
pad with the first embedded signal line portion. 
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44. A header assembly as defined in claim 43, further comprising a cutout 
formed on each corner of the interior portion of the lower layer of the MLP, the cutouts 
enabling an electrical connection between the TEC and the cooling device signal line 
portions to be established. 

45. A header assembly as defined in claim 44, wherein each layer of the MLP is 
composed of a ceramic material. 

46. A header assembly as defined in claim 45, wherein the ground signal line 
portions located on the top surface of the lower intermediate layer act as ground planes for 
the transmission line structures. 

47. A header assembly as defined in claim 46, wherein the ground signal line 
strips and the at least one ground signal line portion are electrically isolated from a chassis 
ground of the optical transceiver module. 
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48. An optical transceiver module for use in optical communications networks, 
comprising: 

a housing containing: 



a printed circuit board; 

a receiver optical subassembly ("ROSA"); and 
a transmitter optical subassembly ("TOSA"), the TOSA including: 
an outer casing; 

a receptacle attached at a first end of the outer casing; and 
a header assembly attached at a second end of the outer casing, the 
header assembly comprising: 



a cap mechanically sealed to the base to define a hermetic 
enclosure; 

a multi layer platform ("MLP") hermetically passing through 
the base, the MLP having an interior portion located within the 
hermetic enclosure and an exterior portion located outside of the 
hermetic enclosure, the MLP including: 



abase; 




a lower layer composed of insulative material; 



a first intermediate layer composed of an insulative 



material; 



a top sealing layer located atop a portion of the first 



intermediate layer, the top sealing layer being hermetically 



attached to a portion of the base; and 
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at least one conductive pathway defined on at least one 
of the lower layer and first intermediate layer, the at least one 
conductive pathway having a terminal end on a surface of the 
exterior portion of the MLP and a terminal end on a portion of 
the interior portion. 

49. An optical transceiver module as defined in claim 48, further comprising: 

a second intermediate layer interposed between the lower layer and the first 
intermediate layer of the MLP, wherein the at least one conductive pathway is 
defined on at least one of the lower layer, first intermediate layer, and second 
intermediate layer. 

50. An optical transceiver module as defined in claim 49, wherein the at least one 
conductive pathway is defined on at least two of the lower layer, first intermediate layer, and 
second intermediate layer. 
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